Evaluation of Different Polymeric Membrane Support for Acetic Acid Removal by Supported Liquid Membrane ProcesS by Norlisa, Harruddin et al.
 78:12 (2016) 13–18 | www.jurnalteknologi.utm.my | eISSN 2180–3722 | 
 
Jurnal 
Teknologi 
 
 
Full Paper 
  
 
  
 
EVALUATION OF DIFFERENT POLYMERIC 
MEMBRANE SUPPORT FOR ACETIC ACID 
REMOVAL BY SUPPORTED LIQUID MEMBRANE 
PROCESS 
 
Norlisa Harruddina, Syed M. Saufia*, Che Ku M. Faizalb, Abdul Wahab 
Mohammadc 
 
aFaculty of Chemical & Natural Resources Engineering, Universiti 
Malaysia Pahang, Lebuhraya Tun Razak, 26300, Gambang, 
Pahang, Malaysia 
bFaculty of Engineering Technology, Universiti Malaysia Pahang, 
Lebuhraya Tun Razak, 26300, Gambang, Pahang, Malaysia 
cDepartment of Chemical and Process Engineering, Faculty of 
Engineering and Built Environment, Universiti Kebangsaan Malaysia, 
43600, Bangi, Selangor Darul Ehsan, Malaysia 
 
Article history 
Received  
20 September 2016 
Received in revised form  
6 November 2016 
Accepted  
7 November 2017 
 
*Corresponding author 
smsaufi@ump.edu.my 
 
Graphical abstract 
 
Abstract 
 
In this study, the removal of acetic acid from aqueous solution through supported liquid 
membrane (SLM) process by using tri-n-octylamine (TOA) as a carrier and sodium 
hydroxide as a stripping agent was conducted. Acetic acid can inhibit the microbial 
activity during fermentation process of biomass hydrolysate, thus decreasing the 
bioethanol production. It is crucial to remove acetic acid prior to fermentation process 
in order to increase the yield of bioethanol from biomass resources. In this study, the 
removal of acetic acid was conducted using different types of polymeric membrane in 
supported liquid membrane process. Three types of polymeric membranes support 
which are polyethersulfone (PES), polysulfone (PSF) and polyvinyflouride (PVDF) 
prepared by vapour induced phase separation (VIPS) were used as a support material. 
The types of polymer give a significant effect on membrane morphology and its 
physical characteristics. PES exhibited a porous membrane support with a symmetric 
structure and high contact angle. Almost 86% of 10 g/l of acetic acid was successfully 
removed by using PES as a support membrane, compared to the 6% and 38% removal 
using PSF and PVDF membrane, respectively. 
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Abstrak 
 
Dalam kajian ini, penyingkiran asid asetik dari larutan akueus melalui proses membran 
cecair bersokongan (SLM) dengan menggunakan tri-n-octylamin (TOA) sebagai 
pembawa dan natrium hidroksida sebagai agen pelucutan telah dijalankan. Asid 
asetik boleh menghalang aktiviti mikrob semasa proses penapaian biojisim hidrolisat, 
dengan itu mengurangkan penghasilan bioetanol. Adalah penting untuk menyingkiran 
asid asetik sebelumproses penapaian bagi meningkatkan penghasilan bioetanol dari 
sumber biojisim. Dengan menggunakan kaedah fasa pemisah didorong wap bukan 
pelarut (VIPS), tiga jenis membran penyokong dihasilkan dari polyethersulfone (PES), 
polysulfone (PSF), dan polyvinylflouride (PVDF). Jenis polimer memberi kesan yang 
ketara pada morfologi dan sifat fizikal. Membran PES menghasilkan membran berliang 
dengan struktur simetri dan sudut sentuhan yang tinggi. Hampir 86% dari 10 g/l asid 
asetik telah berjaya disingkirkan menggunakan PES sebagai membran sokongan 
dibandingkan dengan 6% dan 38% penyingkiran menggunakan membrane PSF dan 
